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Receny, a vibratirg-wire instrument for the simultaneous accurate measurement of the yiacakidensit of fluids,
over wide rages of terperature anghressure, has been validated, and usgérform measurements on variquse
liquids. The techigue makes use of the tyamgy force actirg on a solid sinker to determine the fluid densithis
force is detectedybmeans of a vibratgprwire sensor, gerated in the forced mode of oscillatigatgced inside the
measurig cell. The transverse oscillations of the vibrgdivire are orginated ly an electric gnal passirg throwh
the wire, which is sybct to apermanent mgnetic field. A conplete theoretical desq@tion of the resonance
characteristics for the transverse oscillations of the vilgratire, enables the calculation of the denaitd viscosit
of the surroundig fluid, from their measurement.

It is the purpose of thepresent communication fresent a new electronigu@pment that enables the use of the
mentioned vibratig-wire cell, either in the free degag, and in the forced oscillation modes pémation. The main
oljective of the new dual techquie is to increase theexd of measurement of the viscpsind densit, without loss

of accurag, by using both modes of geration in combination. For thjgurpose, the guipment is cpable of
measurig, under corputer control, either the fgaeng, or the time rgonse of the vibratigrwire. The basis of the
operation relies on the fact that, both the forced oscillation modgevhiion - where the resonance curve,
characterizedyba peak frejueny and aguality factor, is obtained - and the free dgng mode - where the natural
frequeny and the rate of degare the resultigparameters - contain all the information needed to determine the
densiy and viscosit of the fluid surroundig the vibratirg-wire. The consisteryof the two pproaches and thguality

of the measurig system have been assessedgisituene as the test fluid.



